The objective of this study is to conduct a literature review to assess the importance of pharmacoeconomics in developing pharmacovigilance activities as a working tool to guide the process of decision making in the health field. The authors have done a literature review in order to find information about pharmacovigilance and their relationship with the pharmacoeconomics field, as an important element to assess the economic and health consequences because of the use of drugs in health systems. From this study, it can be found that pharmacoeconomics applied to the pharmacovigilance activities should be considered as an aspect that contributes to improving the rational use of medicines, because it allows to compare the costs and consequences (beneficial and detrimental) with the use of different pharmacotherapeutic alternatives, in order to assess the negative effects due to ADRs (adverse drug reactions), which directly increase the morbidity and mortality in patients, increase the direct health costs and indirectly decrease the productivity labors. It can be also concluded that pharmacoeconomics constitutes an important aspect to the pharmacovigilance activity in the health systems, in order to evaluate the negative impact of ADR, both on patient health as its economic implications, due to associated costs with these adverse effects.
Introduction


The drugs have always been an important component of human life and social organizations, and their role is "essential to prevent diseases, protect and preserve health" [1, 2] . In spite of drugs are not enough by themselves to provide adequate care, they play an important role in protection, maintenance and restoration of human health.
It should be noted that drugs are not only an essential component of health care and a symbol of treatment, they are also a commodity and an asset transaction, a product of modern industry; and also, they are an object of trade and sale [3] . Because of, the relationship between the drug as a marketing center and its use value is so decisive, the concept of "social good" has been originated in order to name these pharmaceutical products worldwide [2, 4] .
Drugs have been a key factor in extending life expectancy, eradication or control of certain diseases and general welfare of the population. The importance of the use of drugs in the health of citizens requires that the employment of their benefit exceeds the risks that they can cause [5] .
The benefit of a drug is expressed as the therapeutic effect shown in clinical trials and the risk that it may cause and its safety relating to the occurrence of adverse events, among other health implications. Therefore, risk-benefit ratio serves to express a judgment about the role of medicine in medical practice, based on data of its efficacy and safety, and in reference to their possible inadequate used [6] .
For this reason, security is one of the main characteristics that should have a drug in order to be used with a very low probability to cause unjustifiable toxic effects, which could be an ADR (adverse drug D DAVID PUBLISHING Importance of Pharmacoeconomics in the Pharmacovigilance for National Health Systems 80 reaction).
The objective of this paper is to describe the importance and need of the pharmacoeconomics for the development of pharmacovigilance role in health systems. For this purpose, it developed from a methodological point of view a literature review in order to find the necessary information on this topic at the international level. This research allows to do relevant analyzes to argue the interest in incorporating this tool, to valorize the negative consequences in terms of health and costs incurred due to ADR in the implementation of different health interventions, as an important element to decision making in the context of the NHS (National Health System).
Adverse Drug Reaction: A Health Problem Worldwide
ADR is an injury caused by taking a medication. It defined as any response to a drug which is noxious and unintended, including lack of efficacy (the condition that this definition only applies with the doses normally used) for the prophylaxis, diagnosis or therapy of disease, or for the correction or modification of physiological disorder function. Medication errors, such as overdose, and misuse and abuse of a drug, as well as drug exposure during pregnancy and breastfeeding, are also of interest, even without an adverse event, because they may result in an adverse drug reaction [1, [6] [7] [8] [9] . ADRs may occur following a single dose or prolonged administration of a drug or result from the combination of two or more drugs. This term now includes the adverse clinical consequences of dependency, abuse and misuse of drugs and manifest as signs, symptoms, syndromes, abnormal lab tests and even diseases.
The study of ADRs is the concern of the field known as pharmacovigilance. An ADE (adverse drug event) refers to any injury occurring at the time a drug is used, whether or not it is identified as a cause of the injury. An ADR is a special type of ADE in which a causative relationship can be shown.When medicine is used in irrationally way, adverse reactions may occur due to its mechanism of action or pharmacological actions. ADRs are detected when the relevance of the indication, the treatment schedule, contraindications and potential drug interactions, among others [10, 11] is evaluated.
ADRs have a high frequency of occurrence and sometimes are considered serious adverse event when the patient outcome is one of the following: death, life-threatening, hospitalization (initial or prolonged), disability-significant, persistent, or permanent change, impairment, damage or disruption in the patient's body function/structure, physical activities or quality of life, congenital anomaly (birth defect) or requires intervention to prevent permanent impairment or damage [12] .
ADRs are recognized as a common clinical-epidemiological problem in hospitals and emergency services, because they cause a negative impact on clinical outcomes of patients, increasing significantly the costs of hospital care and constitute a health problem worldwide [13, 14] .
The magnitude of the effect caused by an ADR in an individual is related to its intensity or severity and should take into account its duration and the overall context in which this has occurred [11, 15] . For that reason, the study of ADR and its evaluation can generate warning signals to health systems regarding the safety and use of medicines. These undesirable effects are a serious health problem worldwide, so their identification is an outstanding aspect in any health system.
All drugs are capable, in more or less frequency, of producing ADR. Some of them were detected during clinical trials. Others due to its low frequency of appearance require extensive population exposed to the drug by a longer time in order to detect undesirable effects [11-14, 16, 17] . Sometimes, the information about the safety of the drug is poor, so, in order to introduce it in the treatment of a particular disease, it must be subject to special surveillance. Therefore, the development of the pharmacovigilance in national health systems is necessary.
Importance of Pharmacovigilance
PV (pharmacovigilance), also known as drug safety, is the pharmacological science relating to the collection, detection, assessment, monitoring, and prevention of adverse effects with pharmaceutical products. Also, pharmacovigilance is a public health activity aimed at the identification, evaluation and prevention of risks associated with drugs once marketed. As such, it is geared to making decisions that will maintain the risk-benefit ratio of drugs in a favorable situation, or suspend use when this is not possible [6, 8, 9, 17] The WHO (World Health Organization) defines it as the science and activities relating to the detection, assessment, understanding and prevention of adverse effects or any other drug-related problem. The aims of PV are to enhance patient care and patient safety in relation to the use of medicines; and to support public health programmes by providing reliable, balanced information for the effective assessment of the risk-benefit profile of medicines [18] [19] [20] [21] .
Information received from patients and healthcare providers via PVAs (pharmacovigilance agreements), as well as other sources such as the medical literature, plays a critical role in providing the data necessary for pharmacovigilance to take place. In fact, in order to market or to test a pharmaceutical product in most countries, adverse event data received by the license holder (usually a pharmaceutical company) must be submitted to the local drug regulatory authority. Ultimately, pharmacovigilance is concerned with identifying the hazards associated with pharmaceutical products and with minimizing the risk of any harm that may come to patients. Companies must conduct a comprehensive drug safety and pharmacovigilance audit to assess their compliance with worldwide laws, regulations, and guidance.
Therefore, it can be considered pharmacovigilance as the set of activities designed to identify and evaluate the effects of acute and chronic use of pharmacological treatments in patients [6, 9, 18, 19] . It includes the study of the beneficial and harmful effects, specifically the last one, because is known that any product with pharmacological activity may be a potential toxicant for human being.
Every day, pharmacovigilance systems face challenges due to the increasing number of molecules registered, the pressure from pharmaceutical companies on national regulatory agencies, the significant differences between clinical trials and common clinical practice, and the impossibility in many countries to do analytical studies in order to determine risk. Hence, the success of a pharmacovigilance system should converge on the political commitment of the health system; the academy to training of human resources capable to detect and analyze security issues, and adequate feedback about these important aspects in order to preserve the health of human beings by health professionals and general population.
A pharmacovigilance system should produce a useful visible response to their recipients, whom can encourage the individuals and institutions to prevent ARD and generate signals. Therefore, pharmacovigilance is an international task, based on the commitment and involvement of professionals as a way to contributing to patient safety through a scientific task of collective interest worldwide.
Among the main objectives of pharmacovigilance are found: identification of undescribed ARD, quantify the risk of adverse effects associated with drugs, prevent its occurrence and report on their detection, reporting, registration, monitoring, research and evaluation of the corresponding information [22] [23] [24] . In the environment of pharmacovigilance, the estimated costs because of treatment of ADR are a sensitive aspect in order to follow the safety of drugs on the market, as well as to assess the economic implications of these undesirable effects by performing pharmacoeconomic studies.
Importance of Pharmacoeconomics for the Economic Valuation of ADR
The indiscriminate use of drugs can produce adverse effects, in addition to the expected benefit. This leads to serious consequences for patients exposed and increases health care costs from the social/institutional point of view; and from the patient perspective. The evaluation of the drug must be based on a relative consideration of the cost, benefits and risks [2, 25] .
ADRs as important causes of morbidity and mortality in the population, can be analyzed from the economic evaluation perspective, applying the methodology of description of costs and consequences from the health system perspective, because it compares all resources used in implementing the course of health action regarding to the consequences derived its use, with the objective of improving the process of decision making relating to the use of the drug [14, [26] [27] [28] [29] [30] .
In the environment of pharmacovigilance, the estimating of costs because of ADRs treatment, especially avoidables is an important aspect to monitoring the safety of drugs on the market. It provides knowledge in their evaluation and it provides a strategy for prevention. Similarly, it should include economic evaluation research in the pharmacovigilance studies, time series, prognosis and other post-authorization studies, from the identification of drugs and pharmacological groups related to the occurrence of serious ADRs and avoidable severe ADRs [14, 26, 31] .
Problems of safety, effectiveness and cost of ADRs are described in the international literature [8, 14] and adverse reactions have considerable importance in health systems and society, but according to the evidence demonstrated in published studies, are apply in specific hospital or region of a country. Besides that, the results differ among them because different reasons such as: the type of health system and the sources of information used. However, in spite of the recognized economic burden that ADRs have, the incorporating the economic analysis of these undesirable effects in the pharmacovigilance systems and health systems is still incipient [14, [31] [32] [33] . Drugs have an important economic impact for the NHS so it should be of concern to health administration. It is noteworthy that more than 20% of the health budget is spent on complications caused by drugs in the world [14, 26, [31] [32] [33] [34] [35] [36] . For example, in the United States, annual costs associated with ADR are about $2 billion [37, 38] .
In Germany, a study published in 2011 resulted in that the health costs to treat ADRs was 816 million euros, the cost per patient was 381 euros, 58% of the costs was because hospitalizations, 11% due to consults and 21% because of treatment and long-term care [39] . In 2012, Spanish authors conducted a systematic review. In it, they concluded that studies about costs of ADRs have heterogeneous designs, assessed the direct health care costs at hospital and their results indicate that ADRs generate significant costs [14, 32] .
Because of this situation, it is essential to consider pharmacoeconomics in order to do comparative analysis of the costs and consequences (both beneficial and detrimental) of the use of different pharmacotherapeutic alternatives, aimed to assess the impact of options or alternative actions on health patient. For this reason, the practical applications of pharmacoeconomics may be useful in situations relating to decision making, such as PMS (post-marketing surveillance) studies [26, 30] .
In this regard, it is important to apply these assessments throughout the lifecycle of a health technology, because they generate information about its introduction and widespread use, in order to measure the impact of these interventions (both beneficial and harmful) in of routine clinical practice [40] . A negative impact on patient health, are the appearance of ADRs that increase morbidity and mortality. Economically, ADRs increase directly the cost of drug treatment, medical emergency consults and hospital admissions, and indirectly decrease the productivity labor because of lost working days.
Conclusions
From the study, we can find that pharmacoeconomics can be considered as a vital matter for the development of the pharmacovigilance, because it allows economically evaluation of ADRs and assess the negative impacts of these undesirable effects in the context of National Health System.
It is important to link both to be able to generate public health policies in a prospective way. This linkage is extremely important because, future ADRs can be monetized and budgeted within the NHS, generating significant savings. It is imperative that the Public Health Institutions have a Pharmacoeconomic Research Center, in order to know the additional expenditure that derives from the ADR. Only in this way will it be possible to carry out public health policies with sufficient support, which will bring important savings and also will anticipate future health problems, taking into account the aging of the population.
